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S U M M A R Y
Objectives: The HIV/AIDS epidemic in China is growing and the main transmission mode has changed
from contaminated blood products to sexual contact. The aim of this study was to evaluate the levels of
anxiety (SAS; Zung Self-Rating Anxiety Scale) and depression (CES-D; Center for Epidemiologic Studies
Depression Scale) among people living with HIV/AIDS (PLWHA) under the new epidemic characteristics
and to examine associated factors.
Methods: The sample size (N = 800) was calculated on the basis of the lowest prevalence of psychological
disorders among PLWHA and was enlarged taking into consideration a loss of response. Participants
were sampled randomly among all PLWHA registered in Liaoning Province. Questionnaires pertaining to
the SAS, CES-D, and related factors were distributed between December 2010 and April 2011;
772 effective responses were received.
Results: The prevalence of anxiety (SAS 40) and depression (CES-D 16) were 49.0% and 73.1%,
respectively. Multivariate logistic regression analysis revealed that SAS was associated with self-rated
health, condom use at the last sexual contact, perceived social support, alcohol consumption, and
transmission; CES-D was associated with self-rated health, perceived social support, job, and sex.
Conclusions: PLWHA under the new epidemic characteristics in China suffer from serious psychological
problems. To improve their psychological well-being, efforts should be focused on improving
perceptions of their health condition and increasing perceived social support.
 2014 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/3.0/).
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The ﬁrst cases of HIV in China were reported in 1985 and the
documented number of people living with HIV/AIDS (PLWHA)
reached 370 393 by October 2010.1 At that time, the predominant
transmission route had changed from former plasma donors to
sexual contact. Previously, almost 100% of PLWHA in China had
been infected by contaminated blood products and resided in and
around Henan Province.2 However, by 2009, transmission through
sexual contact had increased to 59%, while transmission by* Corresponding author. Tel.: +86 24 23256666 ext.5404.
E-mail address: liewang@mail.cmu.edu.cn (L. Wang).
http://dx.doi.org/10.1016/j.ijid.2014.07.010
1201-9712/ 2014 The Authors. Published by Elsevier Ltd on behalf of International So
license (http://creativecommons.org/licenses/by-nc-nd/3.0/).contaminated blood products was only 14%.2 The percentage of
sexually contracted HIV/AIDS is especially high among newly
infected individuals, reaching 75%.3
The lack of a cure has caused an increased fear of AIDS among
many people, which has resulted in serious stigma and discrimi-
nation against PLWHA.4,5 These facts threaten the psychological
well-being of PLWHA. Studies conducted in foreign countries
revealed that nearly half of PLWHA suffered from anxiety disorders
and that 20–32% of PLWHA were affected by depressive
disorders.6–8 In China, policies such as the 5-Year Action Plans
and Four Frees and One Care9 have been implemented to improve
HIV/AIDS prevention, treatment, and care services. These policies
have mainly focused on physical health care and not on the
psychological health of PLWHA. The few studies that we could ﬁndciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
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reported in China were conducted among commercial blood donors,
and the largest study population comprised only 156 PLWHA.10
Until now, little has been known about the psychological well-being
of PLWHA under the new epidemic characteristics.
The aim of the present study was to conduct a population-based
investigation of the psychological well-being of PLWHA in Liaoning
Province, where sexual contact is the main mode of transmission of
HIV/AIDS. Associated factors were also examined. Anxiety and
depression represent the most common mental disorders world-
wide11 and, therefore, were used as indicators to assess the
psychological well-being of PLWHA. Sex, education, marital status,
income, social support, and health status have been reported to be
associated with mental health,12–15 and so we chose to examine
these factors. In addition, items regarding HIV/AIDS awareness,
condom use, and sexual orientation were included due to the
nature of the study population. In full, we assessed the
demographic characteristics, social support and network, HIV/
AIDS awareness, behavioral factors, and health status of PLWHA to
clarify the factors associated with anxiety and depression.
2. Methods
2.1. Ethics statement
The study protocol and informed consent form received ethics
approval from the Committee on Human Experimentation at the
China Medical University and the Liaoning Provincial Center for
Disease Control and Prevention. Written informed consent
concerning the conduct of the survey was obtained from each
participant.
2.2. Study area and study population
Liaoning Province is the commercial hub of northeast China, and
the income level is comparable to that of the Chinese average,
according to the China Yearbook. The participants were sampled by
tables of random numbers among all PLWHA who had registered at
the Liaoning Provincial Center for Disease Control and Prevention
(CDC), the legal organization in charge of the HIV/AIDS epidemic.
According to data from this organization, PLWHA minors and
elderly PLWHA accounted for only 1.76% and 2.59%, respectively, on
November 30, 2010. Along with the consideration of the low
possibility of sexual contact among minors and the declining
cognitive function of the elderly, we initially focused on the
following inclusion criteria: (1) positive for HIV antibody, (2) age
18–65 years. In addition, since only 10.8% of PLWHA in Liaoning
Province were female, we did not stratify based on gender. The
sample size (N = 734) was calculated according to the formula
n = 100  (1  p)/p. It has been reported that 19.4–74.02% of PLWHA
experience symptoms of depression or anxiety disorders,6,16–18 and
that the prevalence of severe depression among PLWHA is 12%.19 To
ensure an adequate sample size, the lowest prevalence rate (12%)
was used as the p-value. The sample size was further increased to
800 to take into account a loss of response. If an individual refused to
participate, a replacement was selected via the same process.
Questionnaires were distributed to all sampled individuals
between December 2010 and April 2011. A total of 772 effective
responses (effective response rate 96.5%) were obtained.
2.3. Measurements of psychological well-being
Anxiety was evaluated using the Zung Self-Rating Anxiety Scale
(SAS), which was designed by William W.K. Zung. This focuses on
somatic complaints, a core feature of anxiety disorder.20,21 This
scale has been used widely in the Chinese population,22–24 and theCronbach’s alpha coefﬁcient was 0.87 in the present study
population. An individual with a raw SAS score 40 was
considered to be demonstrating anxiety.22
Depression was examined using the 20-item Chinese version of
the Center for Epidemiologic Studies Depression Scale (CES-D).25
The CES-D has been used widely among the Chinese population due
to its high reliability and validity. The Cronbach’s alpha coefﬁcient
was reported to be 0.90 among the Chinese population.26 With
regard to validity, the values for the RMSEA (root of mean square
error of approximation), GFI (goodness of ﬁt index), and CFI
(comparative ﬁt index) have been reported to be 0.06, 0.95, and 0.98,
respectively.26 In this study population, the Cronbach’s alpha
coefﬁcient was 0.91. The total score on the CES-D ranges from 0 to
60, and the cut-off score for depression was set at CES-D 16.
2.4. Measurements of demographic characteristics, social support and
network, HIV/AIDS awareness, behavioral factors, and health status
Demographic characteristics assessed included age, sex, ethnici-
ty, marital status, education, job, monthly income, and sexual
orientation. In China, there are 56 ethnicities. The Han ethnicity
population accounts for more than 90% of the total population.
Thus, ethnicity was categorized as either Han or minority. With
regard to marital status, only 0.5% of the participants were widowed,
so this group was combined with the divorced group. Education was
categorized into three groups: primary/middle school, high school,
and junior college and over. Job was deﬁned as student/housework/
unemployed, informal employee, or formal employee. Monthly
income (Yuan) was divided into three groups: 1000, 1001–2000,
and >2000 Yuan. Sexual orientation was divided into four groups:
homosexual, heterosexual, bisexual, and unknown.
Social support and network included four items: (1) living
arrangement, (2) neighborhood, (3) family awareness of sexual
orientation, and (4) perceived social support. Living arrangement
was categorized as either living with others or living alone.
Neighborhood was measured by asking ‘‘How do you feel about
your relationship with your neighbors?’’, with four possible
responses: very good, good, fair, and poor. The responses were
dichotomized as ‘good’ or ‘fair/poor’ by combining response 1 with
response 2, and response 3 with response 4, with reference to the
study on depressive symptoms in the elderly.27 Family awareness
of sexual orientation was examined by asking ‘‘Do your family
know your sexual orientation?’’, with three possible answers: ‘yes’,
‘no’, and ‘unsure’. The response of ‘unsure’ referred to the situation
in which the participant could not clearly be sure whether or not
their family knew of their sexual orientation. Perceived social
support was examined using the Duke-UNC Functional Social
Support Questionnaire (FSSQ), which is an eight-item instrument
that measures an individual’s perception of his/her social support
network and yields a single total score.28 The Cronbach’s alpha
coefﬁcient for the FSSQ in the present study was 0.92.
HIV/AIDS awareness was assessed on the basis of four items: (1)
comprehensive HIV/AIDS knowledge, (2) transmission, (3) antire-
troviral therapy, and (4) disease status. Comprehensive HIV/AIDS
knowledge was measured using the United Nations General
Assembly Special Session (UNGASS) indicator,29 which has ﬁve
questions. Comprehensive HIV/AIDS knowledge can only be
conﬁrmed if all ﬁve responses are correct. Transmission was
examined by asking ‘‘Do you know how you were infected by
HIV?’’ Among our participants, only 12 individuals (1.6%) had been
infected by contaminated blood products and 39 individuals (5.1%)
did not know their method of transmission. These two groups were
therefore combined. With regard to antiretroviral therapy, the Four
Free and One Care policy9 in China provides free antiretroviral
therapy to PLWHA if their CD4+ T lymphocyte level is lower than
350 cells/mm3. Therefore, this was assessed on the basis of the
Table 1
Categorical characteristics of participants and distribution of anxiety and
depression
n SAS 40,
n (%)
CES-D 16,
n (%)
772 378 (49.0) 564 (73.1)
Demographic characteristics
Sex
Male 691 329 (47.6) 496 (71.8)
Female 81 49 (60.5)a 68 (84.0)a
Ethnicity
Han 708 339 (47.9) 513 (72.5)
Minority 64 39 (60.9)a 51 (79.7)
Marital status
Single 362 166 (45.9) 257 (71.0)
Married/cohabitating 267 125 (46.8) 192 (71.9)
Divorced/widowed 142 86 (60.6)b 114 (80.2)
Education
Primary/middle school 333 184 (55.3) 257 (77.2)
High school 177 63 (35.6) 117 (66.1)
Junior college and over 256 126 (49.2)b 184 (71.9)a
Job
Student/housework/
unemployed
236 130 (55.1) 191 (80.9)
Informal employee 266 120 (45.1) 192 (72.2)
Formal employee 270 128 (47.4) 181 (67.0)b
Monthly income (Yuan)
1000 342 187 (54.7) 263 (76.9)
1001–2000 208 95 (45.7) 151 (72.6)
>2000 211 88 (41.7)b 141 (66.8)a
Sexual orientation
Homosexual 332 142 (42.8) 233 (70.2)
Heterosexual 225 121 (53.8) 174 (77.9)
Bisexual 104 53 (51.0) 75 (72.1)
Unknown 97 52 (53.6)a 70 (72.2)
Social support and network
Living arrangement
Alone 252 123 (48.8) 197 (78.2)
Living with others 516 252 (48.8) 364 (70.5)a
Neighborhood
Fair/poor 279 162 (58.1) 230 (82.4)
Good 487 213 (43.7)b 328 (67.4)b
Family awareness of sexual orientation
No 402 198 (49.3) 281 (69.9)
Unsure 63 29 (46.0) 51 (81.0)
Yes 270 131 (48.5) 202 (74.8)
HIV/AIDS awareness
Comprehensive HIV/AIDS knowledge
No 305 169 (55.4) 229 (75.1)
Yes 467 209 (44.8)b 335 (71.7)
Transmission
Sexual 666 310 (46.5) 482 (72.4)
Injecting drugs 55 46 (83.6) 49 (89.1)
Other 51 22 (43.1)b 33 (64.7)a
Antiretroviral therapy
Had taken 272 140 (51.5) 203 (74.6)
Never taken 492 234 (47.6) 355 (72.2)
Disease status
AIDS 251 130 (51.8) 183 (72.9)
HIV infection 521 248 (47.6) 381 (73.1)
Behavioral factors
Smoking
Yes 373 191 (51.2) 267 (71.6)
Never 396 187 (47.2) 296 (74.7)
Alcohol consumption
Yes 322 142 (44.1) 224 (69.6)
No 443 234 (52.8)a 336 (75.8)
Condom use at last sexual encounter
No 104 76 (73.1) 81 (77.9)
Yes 622 281 (45.2)b 450 (72.3)
Health status
Self-rated health
Poor 432 273 (63.2) 370 (85.6)
Good 340 105 (30.9)b 194 (57.1)b
SAS, Zung Self-Rating Anxiety Scale; CES-D, Center for Epidemiologic Studies
Depression Scale (Chinese version).
a p < 0.05.
b p < 0.01.
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This policy also provides free voluntary counseling and testing, free
drugs for HIV-infected pregnant women to prevent mother-to-
child transmission and HIV testing of newborn babies, free
schooling for AIDS orphans and children from HIV-infected
families, and care and economic assistance to households of
PLWHA. Disease status was assessed as HIV infection or AIDS
status according to the diagnostic criteria for HIV/AIDS.30
Behavioral factors assessed included smoking, alcohol con-
sumption, and condom use at the last sexual contact. Smoking was
measured by asking ‘‘Are you a smoker?’’ with three responses:
‘yes’, ‘used to smoke but quit’, and ‘never’. The responses of ‘yes’
and ‘used to smoke but quit’ were combined. Alcohol consumption
was examined by asking ‘‘Have you consumed alcohol in the last
month?’’ Condom use at the last sexual contact was categorized as
either ‘yes’ or ‘no’.
Health status referred to the person’s self-rated health status.
This was assessed with a single-item measure: ‘‘In general, how do
you rate your health?’’, with four possible answers: ‘excellent’,
‘good’, ‘fair’, and ‘poor’. Answers were dichotomized as ‘good’ or
‘poor’ by combining answer 1 with answer 2, and answer 3 with
answer 4.31
2.5. Statistical analysis
The distributions of SAS and CES-D in categorical variables were
examined by Chi-square test. Relationships of the SAS and CES-D
with all continuous variables were tested by Student’s t-test.
Multivariate logistic regression analysis was performed to explore
associated factors. All items with a p-value <0.25 in the univariate
analysis were entered into the model. Since aging will inevitably
affect an individual’s health condition, age was ﬁxed in the model
regardless of its signiﬁcance. SAS for Windows version 8.2 was
used for all statistical analyses.
All categorical data were recorded as the number (n),
prevalence (%), odds ratio (OR), and 95% conﬁdence interval
(95% CI). Continuous data were recorded as the mean  standard
deviation (SD). In addition, collinearity among continuous variables
and agreement among categorical variables were evaluated with the
Pearson correlation and kappa test, respectively. In this study, no
collinearity data were found. However, disease status and antiretro-
viral therapy were considered in agreement due to the fact that the
kappa value (0.77) was more than 0.5. Thus, they were entered in the
model separately. The model with low 2 log L was selected as the
ﬁnal model.
3. Results
Categorical participant characteristics and the distributions of
anxiety and depression are shown in Table 1. Among the PLWHA
surveyed, the prevalence of SAS 40 and CES-D 16 were 49.0%
and 73.1%, respectively. The Chi-square analysis showed that the
prevalence of SAS 40 and CES-D 16 were signiﬁcantly higher in
women, those with a lower education, lower monthly income, fair/
poor neighborhood, transmission by injecting drugs, and poor self-
rated health than their corresponding categories, men, higher
education, higher monthly income, good neighborhood, transmis-
sion by sexual or other means, and good self-rated health,
respectively. In addition, SAS 40 was signiﬁcantly related to
ethnicity, marital status, sexual orientation, comprehensive HIV/
AIDS knowledge, alcohol consumption, and condom use at the last
sexual encounter, whereas CES-D 16 was signiﬁcantly correlated
with job and living arrangement.
The continuous characteristics of participants and their
relationships with symptoms of anxiety and depression are shown
in Table 2. The average age of these PLWHA was 37.4  11.2 years
Table 2
Continuous characteristics of participants and their relationships with anxiety and depression
Total
(N = 772)
SAS CES-D
40 (n = 378) <40 (n = 394) 16 (n = 564) <16 (n = 208)
Demographic characteristics
Age, years, mean  SD 37.4  11.2 38.3  11.2 36.6  11.2a 37.7  11.0 36.7  12.0
Social support and network
Perceived social support, mean  SD 3.0  1.1 2.6  1.0 3.3  1.0b 2.8  1.0 3.5  1.0b
SAS, Zung Self-Rating Anxiety Scale; CES-D, Center for Epidemiologic Studies Depression Scale (Chinese version); SD, standard deviation.
a p < 0.05.
b p < 0.01.
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group and the CES-D <16 group. The age in the SAS 40 group was
signiﬁcantly higher than the average level in the SAS <40 group. The
score of perceived social support was signiﬁcantly lower in the SAS
40 and CES-D 16 groups than the levels in the SAS <40 and CES-D
<16 groups, respectively.
The results of the multivariate logistic regression analysis of the
main factors associated with symptoms of anxiety and depression
are shown in Table 3. With the adjustment of age, anxiety (SAS
40) was signiﬁcantly associated with, in order of OR value, self-
rated health, condom use at the last sexual contact, perceived
social support, alcohol consumption, and transmission. Good self-
rated health, use of a condom at the last sexual contact, and higher
perceived social support had an inverse relationship with anxiety;
non-consumption of alcohol and transmission by injecting drugs
could increase the risk of anxiety. With regard to depression (CES-
D 16), PLWHA with good self-rated health had a 0.27 times risk
compared to those with poor self-rated health. PLWHA receiving
more perceived social support had a 0.61 times risk of depression
compared to PLWHA receiving less perceived social support. The
risk of depression among PLWHA with a formal job was 0.64 times
that of PLWHA without a formal job. However, women had a higher
risk – 1.95 times that of men.
4. Discussion
Among our participants, 86.3% of PLWHA contracted HIV/AIDS
via sexual contact. This prominent transmission mode observed in
our study supports the current transmission trend.3 Also, 43.8% of
the participants were gay and 43.4% of the participants were men
who have sex with men, coinciding with the ﬁndings that men who
have sex with men accounted for 32.5% of all new HIV cases.32 TheTable 3
Multivariate logistic regression analysis of the main factors associated with anxiety
and depression
OR p-Value
Value 95% CI
SAS 40:
Agea 1.00 0.98–1.01 0.61
Self-rated health (good vs. poor) 0.34 0.24–0.48 <0.01
Condom use at the last sexual
encounter (yes vs. no)
0.35 0.21–0.59 <0.01
Perceived social support 0.60 0.50–0.71 <0.01
Alcohol consumption (no vs. yes) 1.54 1.09–2.16 0.01
Transmission (injecting drugs vs. other) 5.55 2.17–14.20 <0.01
CES-D 16:
Agea 1.00 0.98–1.02 0.92
Self-rated health (good vs. poor) 0.27 0.19–0.40 <0.01
Perceived social support 0.61 0.51–0.74 <0.01
Job (formal employee vs. other) 0.64 0.44–0.93 0.01
Sex (female vs. male) 1.95 1.01–3.78 0.04
OR, odds ratio; CI, conﬁdence interval; SAS, Zung Self-Rating Anxiety Scale; CES-D,
Center for Epidemiologic Studies Depression Scale (Chinese version).
a Age was ﬁxed in the model.average age of our participants was 37 years, close to the national
level of PLWHA (38 years).2 All these facts, together with the
appropriate sample size and the random sampling method,
increase the generalization of our conclusions.
Previously, PLWHA who contracted HIV/AIDS by contaminated
blood products were concentrated in the countryside (90.09%
farmers).33 The education level was low (1.78% with education 10
years) and female PLWHA made up the majority of previous cases
(56.39% female). By contrast, among our study population, 89.5% of
PLWHA were men and 43.8% of the participants were gay. In
addition, 35.0% of PLWHA had formal occupations and 33.4% had
graduated from Junior college or over. This comparison further
indicates the considerable difference between characteristics of
the previous and the new HIV/AIDS epidemic. Thus, it is necessary
to identify the current factors affecting the psychological well-
being of PLWHA in order to provide appropriate health care.
Anxiety and depression are the most common indicators of
psychological well-being and their correlation is traditionally very
high.11 Our results showed anxiety and depression to be at high
levels among PLWHA under the new epidemic characteristics. The
prevalence of anxiety among our participants (49.0%) is higher
than that found for the male inhabitants of Wenchuan County
following the destructive Sichuan earthquake on May 12, 2008
(21.4%).24 The prevalence of depressive symptoms in our
participants (73.1%) was much higher than that found in male
Chinese doctors (66.6%) even though the prevalence among
doctors with an average age of 37.2 years had been proven to
be considerably high.34 Our results are in agreement with the
conclusions drawn from studies regarding PLWHA infected by
contaminated blood products in China10 and studies conducted in
foreign countries.35–37 These ﬁndings indicate that PLWHA are
prone to psychological problems. However, the supportive services
available in China conﬁned to the 5-Year Action Plans and Four
Frees and One Care mainly encompass physical health care. A
service pertaining to psychological health care has not yet been
established. Unfortunately, psychological problems can increase
suicidal thoughts.38 It has been reported that one third of PLWHA
have either constructed speciﬁc plans to commit suicide or have
attempted suicide. A study performed in China39 reported that, due
to serious psychological stress, 40.1% of PLWHA had thought about
taking revenge on other people or society, which seemed to relate
to a potential threat to spread HIV/AIDS. Therefore, the psycho-
logical well-being of PLWHA should be a main focus of health care
provided for PLWHA, regardless of the epidemic characteristics.
In terms of associated factors, an individual in poor health
condition is prone to disorders or diseases. With HIV, the virus
destroys the immune system gradually and the health status of the
PLWHA will progressively deteriorate. Perceived awareness of
overall health tends to affect an individual’s conﬁdence in his/her
health status and may have a negative effect on their daily
activities and social participation, thereby impairing their psycho-
logical well-being. Self-rated health is a subjective indicator of
general health and has been found to have the strongest
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self-rated health could signiﬁcantly lessen the stress of PLWHA.
Among our participants, even though 67.5% of PLWHA were in the
status of HIV infection and all were covered by the Four Frees and
One Care strategy, which provides free HIV testing and antiretro-
viral therapy, the prevalence of good self-rated health was only
44.0%. Thus, attention should be directed towards enhancing the
subjective assessment of general health of PLWHA to improve the
psychological health of this population.
Considering the serious societal discrimination towards people
with AIDS,4,5 social support tends to have a substantial effect on
PLWHA psychological health.15 An individual’s perception of the
strength of their personal social support resources can be as
important as the person’s readiness to change when determining
his/her level of motivation. Thus, we selected perceived social
support, rather than an objective measure of social support
provided, to assess the effect of social support on the psychological
well-being of PLWHA. Our results revealed perceived social
support to be strongly associated with both anxiety and depression
in PLWHA. Due to the social stigma directed towards those with
HIV/AIDS, more than half of the PLWHA (57%) preferred to avoid
opening up about their health status and avoided seeking help
from others,40 which increased their isolation or loneliness. The
perception of support from the external world tended to lessen
feelings of discrimination and promote psychological health. We
suggest that, in addition to enhancing health care, efforts aimed at
reducing discrimination and changing the general perception
towards people with HIV/AIDS should be increased.
Behavioral factors, such as condom use and alcohol consump-
tion were found to be associated with anxiety in the study
population. Alcohol consumption showed a negative association
with anxiety in PLWHA. We also found the same relationship with
quality of life in PLWHA under the new epidemic characteristics.41
Alcohol seems to act as a consolation. With regard to condom use,
both the univariate analysis and multivariate analysis showed that
PLWHA who did not use condoms had considerably more serious
psychological problems than PLWHA who did use condoms.
Chakrapani et al.42 reported that PLWHA deemed condom use
unnecessary. It is possible that PLWHA sink into negative coping
after they become aware of their HIV infection and therefore are
prone to psychological problems. We also found that almost one
sixth of the PLWHA in our study did not use condoms. The reason
for this was unknown. The barriers to condom use might be due to
negative coping among PLWHA or the lack of knowledge of the
preventive effect of condom use on HIV/AIDS. It was reported that
only a few people in the general population43 had this knowledge
and only 45.0% of men who have sex with men clearly knew the
preventive effect of condoms on HIV/AIDS.44 Considering that
sexual contact has become a prominent transmission mode of
HIV,2 especially among newly infected individuals,3 this is a
serious threat to the prevention and control of the HIV/AIDS
epidemic. Improving education about HIV/AIDS prevention and
increasing condom use among PLWHA should be an urgent issue,
not only for the psychological well-being of the PLWHA but also in
the ﬁght against the spread of AIDS.
An effect of transmission mode on anxiety was also observed.
Transmission, especially the mode of injecting drugs, had a
signiﬁcant effect on anxiety among our participants. Even though
PLWHA who contracted the disease via injecting drugs accounted
for only 7.1%, the prevalence of anxiety in this group was high. They
were found to have anxiety two times higher than the average
PLWHA. Because drugs have a profound negative impact on the
health condition of the user, serious psychological problems
among those PLWHA injecting drugs is not surprising.
With respect to demographic characteristics, the effects of job
and sex on depressive symptom were found to be signiﬁcant. Aformal job represents job security, which beneﬁts an individual’s
physical and psychological health, as reviewed by McDonough.45
Thus, people living in this comparatively stable environment tend
to have fewer psychological problems. In addition, in this study,
although female PLWHA accounted for only 10.5%, most of them
(84.0%) suffered from depression. Females are at higher risk of
developing depressive symptoms than males. Yi et al.46 also found
a gender difference in the reaction to emotional pictures. Females
were found to be more reactive to both positive and negative
pictures than males.
There are several limitations to the present study. First, since
this was the ﬁrst attempt to assess the psychological well-being of
PLWHA under the new epidemic characteristics, the measure-
ments of some risk factors, such as smoking and alcohol
consumption, were simplistic and broad. Also, in order to protect
the privacy of PLWHA, it was not possible to collect detailed data in
relation to antiretroviral therapy. All these factors may have
weakened the assessments of their effects. Second, this study was
limited by its cross-sectional design. We were unable to draw any
causal conclusions between anxiety and depression and their
associated factors. The ﬁndings obtained in this study need to be
conﬁrmed in future prospective studies.
Our study is the ﬁrst population-based survey pertaining to the
psychological well-being of PLWHA and associated factors. Our
results indicate that PLWHA under the new epidemic character-
istics confront serious psychological problems. Health status and
social support have a considerable association with psychological
well-being of PLWHA. Condom use among PLWHA was low and
signiﬁcantly related to the psychological well-being of this
population. Efforts should be focused particularly on improving
the person’s perception of their general health condition and social
support. Condom interventions should be further enhanced. This
will contribute not only to the psychological well-being of PLWHA
but also to the prevention and control of the HIV/AIDS epidemic.
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